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Multi-layer FiLTRATiONjMATERiAL for gas cleaning and a method 

FOR THE MAKING THEREOF 

(57) The Inventidn relates to the production of nonwoven filter mate- 
5 rials intended mainly for ttje cleaning of hot industrial and natural gase^. By 
mean* of the invention the operating characteristics of the material are im- 
proved without Increasing its raw material capacity due to an outer face layer 
and an outer reverse layeri having an fdentical thickness and surface density, 
an additional fibrous layer; is placed bet»veen them, the density of l(s nee- 

10 dlepierclng being two time4 higher than of the outer layera, and a temporary 
fremewori< cbth placed in the additional fibrous layer at a distance from the 
outer surfaces of the face feyer and of the reverse layer, the thickness of the 
temporary fiameworic layer Exceeding each of said layers. Such a structure is 
obtained by means of placing a temporary framaworit layer in the additional 

15 fibrous layer, which Is formed between the outer layers of Identical thickness 
and surface density, the n^edleplerdng being performed from the side of the 
face layer to a depth which does not reach the raverse layer, and from the side 
of the reverse layer to a depth which does not reach the face layer, and heat 
treatment Is performed on 4 friction calender, the correlation of the linear ve- 

20 lodties of its inlet and outlet hails being ,2-1 ,5). 

The invention reliates to the pnaduction of nonwoven filter materials 
intended mainly for the deahing of hot industrial and natural gases. Such filter 
materials are used in tube f^m, 

From eariier is known a multi-layer filter material made of fibre mat^ 
ting, which at the air inlet side includes a porous layer of coarse synthetic fi- 
bres and at the outlet side a dense layer of line synthetic fibres attached to 
each other by fibre bundles l^y means of needlepiercing. To increase the effeo 
tlvity of the cleaning, while maintaining a high dust holding capacity, a tempo- 
rary layer in the fonn of an even bonded or heat ftjsed nonwoven material is 
placed between the porous and the dense layer, furtherrrrorte fibre bundles of 
fine fibres run through the tamporary layer to a depth of appnjximately 1/3 of 
the thickness of the coarse fibre layer, and fibre burnlles of cx^arse fibres are 
placed in the porous layer wifliout reaching the temporary lay^r. 

The known filter nteterial has a pomus structure, which is confirmed 
by Its high air permeability (494 dm3/m2c), however, at a high input air pr^s- 
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sure this can cause dama{je In the material. At the filtration of hot gas«s the 
possibility of using a den^e bohded or heat fused nonuvoven cloth as the 
framework Is excluded, a6 iamong the hot gases a destruction of the adhesive 
or a softening of the temaoplastic polymere securing the fibres can occur, 
5 which, in turn, leads to a decrease In the strength and a damage of the doth. 
Besides that, in the process of exploitation a periodic mechanical shaking of 
the tubes is carried out, which at a poor fastening of the layers of the cloth one 
vwth another also can lead h damage In the material. 

There is also kniawn a fifter material for the cleaning of hot'gases. 
10 which is comprised of outerjiayens of fibre material, consisting of a face layer, a 
closing layer and a temporary layer, connected one to the other. To Increase 
the operating characterisfids the outer layers of the material are realized of 
mlJrturiBs' of shrinked and uhshrinked transversely orientated polyester fibres, 
and the temporary layer - the thread sewn nonwoven cloth - of complex poly^ 
IS ester threads, in which cask the relation between the surface density and the 
thickness of the outer fece liyer and that of the closing outer layer is 1,5:1-3:1. 

To obtain this material the fibre matting is made preferably with a 
transverse orientation of th4 fibres of a mixture of copolyester and polyester 
fibres, between the fibre matting layers a framework In the form of a thread 
sewn doth of complex threads is placed, needle piercing is canied out. fol- 
lowed by heat treatment of the doth in a hot air environment Sintering of the 
face surface of the material is possible. 

The disadvantage of the known material and method of manufacture 
ing it consists in the fact ttet through-openings are made In the outer face. 
25 temporary and closing laye^ by the mechanical operation of the needles, 
which openings under the ojDeratlon of the following heat treatment, although 
decreasing In size, remain iH. the material, making the penetration of particles 
(especially fina^rained. in tth order of 1^1 D micromlllfmetres) possible through 
these openings. The polluiaiit.pafticles that have penetrated the structure of 
the doth meet the main obstficfe at the border of the face layer and the frame- 
wori< layer, as the structure of the cloth Is more compressed at this place Here 
the probabriity of a gathering of these particles arises. Milch is why the pres- 
sure on the filter material, toeing high even without that, sharply rises The 
structure of the filter material is not able to withstand a high pressure (4000^ 
6000 Pa) and is damaged ar?d the filtering property of the material decreases 
sharply. 
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The aim cf the invention fs to improve the operating characteristics 
of the material without Increasing its raw material capacity. 

The essence of jthe invention is comprised in that In the nonvwoven 
material, containg a face and a reverse outer fibrous layer of synthetic fibre. 
5 and a temporary layer In the fonn of woven or a nonwoven cloth of synthetic 
threads, fastened by need^ piercing, the outer face and reverse layers being 
of equal thickness and surface density, between them Is placed an additional 
fibrous layer, the density ofjits piercing being two times higher than of the outer 
layers, and a temporary fjameworlt doth is placed in the additlonai'^fibrous 
10 layer at a distance from ^ outer surfaces of the face layer and the reverse 
layer, the thickness of it exceeding each of said layers. 

The essence of ^e present method Is comprised in that the tempo- 
rary framework layer is placed In the addrtfonal fibrous layer, which is formed 
between the outer layers t^aving Identical thickness and surface density, the 
15 needlepfercing being performed from the ^ide of the face layer to a depth, 
which does not i^ch the reverse layer, and from the side of the reverse layer 
to a depth, which does not teach the face layer, and the heat treatment is per- 
formed on a friction calender, the comelatlon of the linear velocities df its inlet 
and outlet rolls being 1:1 ,2-1 ,5. 

20 If the correlation jof the linear veicicities of the rnlet and outlet rolls 

form a magnitude less than |l;1,2. a shift of the fibres of the face layer does not 
occur In this case in relaOd^ to the reverse layer, and the needle traces re- 
ceived as a result of the piercing will take a perpendicular position to the flow 
of pollutant particles. A pos^bllity of passing through these openings arises for 

25 the pollutant particles, which at high pressure will press heavy on the stnjcture 
of the material and damage ft. In case the correlation between the linear veloci- 
ties of the roils of the calendar is increased more than 1:1.5. a sharp decrease 
of the airpemieabilily of the jniter material is obsen^ed, which later, at the gas 
inlet to the filter material, brtngs about an Increase fn the pressure, which is 
30 high even without that, and ai possibility of damaging it. 

The drawing shoWs a schematically Illustrated material in cmss- 
section. i 

The material cons^ts of outer face 1 and reverse 1 layers an addl- 
honel fibre layer 3. in whichia temporary frameworit layer 4 is placed in the 
35 form of a woven ore nonwovpn cloth, with fibre bundles 5 attaching the layers 
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The layers 1-3 are madd of synthetic fibres, and ths Jayer 4 of synthetic 
threads. 

Dependrng on predomlnancQ of a pollutant of a cartajn typo 
(fine-grained, large-gralnedj. polydisperslve) In the gas the material is used with 
5 different pasftfoning of the jtemporary framework layer in the additbnal fibrous 
layer. 

When using a riiuiti-iayered lilter material the process of cleaning 
gases progresses as fbllovjs: large pollutant particles (60 micromillimetres and 
more) are separated on thie border of the gas - levelled surface of the face 
10 layer. By periodical shaking of the cloth they are removed from Its sur^ce and 
do not comprise an obstacle for the passing trough the face layer 1 of pollutant 
particles of a size less thaiji 60 micromillimetres. The last mentoned particles 
stay in the outer face layer and particles of lesser sizes (up to 10 micromillim&- 
tres) are delayed by the aiijitional fibrous layer 3. Besides that, as a result of 
1 5 the thras-dimensional structure, which Is fastened by fibre bundles 5, the men- 
tioned pollutant particles are evenly spread out fn the additional fibrous layer. 
The separation of the smajlest pollutant particles (micromillimetres) from the 
gas takes place on the bonier of the additional fibrous layer - temporary layer 
4. The outlet of the purified gas and the separation of the remaining pollutant 
20 particles takes place on the border of the additional fibrous layer - the outer 
reverse layer 2. A less densie staicture of the outer revei^e layer does not pre- 
vent the passing of the deaped gas, and the pressure gradient at the inlet and 
outlet of the filter material Isj insignificant. This guarantees a stable functioning 
of the material for a long peijlod (1-3 yeais). 
25 Example 1. Fibrous layers, which have been fbrmed by means of a 

mechanical method from 100 % polyester fibre, having a linear density 0.33 tex 
and cutting length $5-70 mm. are put in the following way: Initially a reverse 
fibre matting Is fomied havii^ a surface densHy of 60 g/m^, thereon a fbnned 
part of an additional fibrous fayer is put. comprising 13 g/m*. On the part of the 
30 additional layer a temporary; framework layer in the form of a woven made of 
complex polyester threads and having a linear density of 111 tex x 2 is un- 
mlled. The temporary frame^^iric layer is covered with a second part of the ad- 
ditional layer having a surf^e density of 167 g/m^ and thereafter with a fi- 
brous tece layer, comprising 60 g/m^ Thereafter they are connected with a 
temporary layer by the metliod of needle pieroing on a needlepunching ma- 
chine IM-1600M. The needl^ piercing is realized In the following way: from the 
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side of the face [ayer to 4 depth (6 mm), which does not reach the reverse 
layer, and ftom the side of the reverse layer to a depth (5 mm), which does not 
reach the face layer. The rtjentioned size of piercing depth guarantee; a good 
accumulating effect of fibres of the additiorial layer and their compact Joining 
5 with the temporary ftamewiiirk layer. As a result of the needle piercing the/tien- 
stty of the piercing of the fabe layer and reverse layer comprises 120 g/m*. and 
the density of the plerdng oif the additional fibrous layer 240 g/m*. 

Thensafter the ^Wained nonwoven material is subjected to heat 
treatment on a frlctional calender of the type L KO at a temperature of ^ 30 °C, 
10 the correlation of the veloc4es of the inlet and outlet rails being 1:1,5. 

A filter material Is obtained, In which the temporary framework doth 
is placed in a lower part o^the additional fibrous layer at a distance from the 
outer euri'aoes of the face l4yer and the reverse layer, which filter material ex- 
ceeds the mentioned layer^ in thicl^ness. The use of such a material is effec- 
15 tlve. when cleaning gas fronii fine-grained partldes (i^io micromillrmelres). 

Example 2. Fibnsius layers are made and arranged according to ex- 
ample 1. The temporary framework layer in the form of a nonwoven needle 
sewn cloth of dass 14 made of polyamide threads 29 fex is arranged in the 
middle of the additional fibrius layer. The fibrous layers are attached with the 
20 temporary layer and to ea4 other by the method according to example 1 by 
the same technical parameters. After that the obtained nonwoven material is 
subjected to heat treatment ^n a frich'onal calender of the type L KO at 130 'C, 
the congelation of the velocrti^ of the inlet and outlet rolls being 1 : 1 ,35. 

A filter material isjobtained, in which the temporary framewori< cloth 
25 is placed in the middle of thei add itfonal fibrous layer. 

The use of such a material Is effective, when cleaning gases con- 
taining polydrspersive pollutant particles. The pladng of the temporary frame- 
woric layer in the middle of the fibrous layer guarantees the stability of the size 
of the pressure gradient for aj kjng period of time. 
30 Example 3. Fibrous layers are made and ananged according to ex- 

ample 1. The temporary fradnewori< layer in the fomi of a nonwoven needle 
sewn cloth of dass 14 mad4 of polyamide threads 29 tex is errenged in the 
upper part of the cloth at a d&tance equal to the sum of the thicknesses of the 
face layer, the surface dens^y of which Is 60 g/m* and the part of the addi- 
35 tional fibrous layer, the suifape density of whidi is 13 g/m^. The surface den- 
srty of the tower part of the ^ditfonal fibrous layer comprises 167 g/m^ the 
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surface density of the rever&e layer corresponds to that of the face layer and 
comprises 60 g/m\ The fibrou$ layers are attached with the temporary layer 
and to each other by the ^ethod of needle piercing according to example 1. 
The heat treatment is earned out at the same temperature as in example 1, but 
5 the correlation of the velocibes of the Inlet and outlet rolls being 1 t1 ,2, / 

A filter material te obtained, in which the temporary framework doth 
is placed In the upper part bf the addftlonal fibrous layer at a distance from the 
surface of the face layer ec^ua] to the $um of the thicknesses of the face layer, 
and the part of the additional fibrous layer at a distance from the surface of the 
10 reverse layer equal to the slum of the thicknesses of the reverse layer, and the 
remaining part of the additional fibrous layer. 

The use of such a filter material fs effective, when cleaning gases 
containing Jarge-gralned pollutant particles, 

The placing of tSie temporary rrameworfc layer in the upper part of 
15 the doth guarantees a high effectivity for cleaning of gas at an insignificant 
increase of prassure (10-15 %). 

The table presents the characteristics of the filter material. 

An analysis of ttje table shows that the durability characteristics of 
the present filter material dm 1.3-1,8 times better wrth respect to length and 
20 1,5-1.7 times better wrth respect to width compared with known materials, but 
the airpermeablfity of the prfesent filter material Is 1.-«.3 times fewer than that 
of known materials. Such characteristics of the filter material guarantee a more 
effective cleaning of gas froijn pollutants. 

Claims: 

1- MultHayered ^ter material for the daaning of gases, comprising 
the following layers, attach^ by needle piercing and heat treatment: an outer 
face layer and an outer reverse layer made of synthetic fibres, and and a tem- 
porary framework layer, whibh preferably is realized In the forni of a woven or 
nonwoven doth made of synthetic threads, characterized in that to improve the 

30 operating characteristics of ihe material without increasing Rs raw material ca- 
pacity the filter material is ecjuipped with an addrtfonal fibrous layer, the density 
of Its needle piercing being itwo times higher than that of the outer face layer 
and the outer reverse layer, jmoreover a frameworic layer Is placed in the addi- 
t-onal fibrous layer at a distance from the outer surt^aces of the face and re- 

35 verse byers. which framework layer exceeds them In thickness, moreover the 
face and reverse layers are realized wjth an equal thickness and surface den- 
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sity. 

2. Mottwd of malking a multi-layered flitar material for the cleaning of 
gases, corpprfsing: fonnlngjths material of outer face and reverse fibrous lay- 
ers, simuttarieously placing a temporary framework layer In the form of a 
5 woven or a nonwoven doth made of synthetic threads, attaching the rhen- 
tioned layers and theframeAwork doth by means of needle piercing and there- 
after by heat treatment, characterized In that to improve the operating diarac- 
teristlcs of the material without increasing its raw material capacity, an addi- 
tional fibrous layer arranged with a frameworic layer in it. Is placed between the 
1 □ outer layers having an equal thickness and surfiace density, the needle piercing 
being performed to its bortifer ftom the reverse layer and the needle piercing 
from the side of the reverse jayer Is paifbnned to its border from the face layer, 
and the heat tPeatment is ^^rfoimed on a friction calender, the correlation of 
the linear velodties of its inlet and outlet rolls being 1 :(1 ,2-1 ,5). 
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